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A S O I L  MOISTURE REFLECTANCE MODEL I N  
V I S I B L E  AND NEAR I R  BANDS 
JOHN K ,  PARK 
NASA/Goddard Space F l i g h t  Center 
Reflectance v a r i a t i o n  of bare s o i l  
w i t h  d i f f e r e n t  moisture contents  was 
described by a one-dimensional model of 
soil-water mixture employing t h e  two- 
stream approximation of t h e  r a d i a t i v e  
t r a n s f e r  equation.  The concept of bulk 
absorption and s c a t t e r i n g  c o e f f i c i e n t s  
of electromagnetic r a d i a t i o n  i n  the 
surface  l a y e r s  of  moist s o i l  was i n t r o -  
duced f o r  de r iva t ion  of the  Kubelka-Munk 
equations,  which had been applied t o  
various re f l ec tance  problems. The d i f f u s e  
r e f l e c t i v i t y  of moist s o i l  i n  v i s i b l e  and 
near- infrared bands could be e x p l i c i t l y  
expressed i n  terms of a moisture va r i ab le  
as  wel l  a s  o p t i c a l  c h a r a c t e r i s t i c s  
parameters, o r  v ice  versa .  A method was 
1 developed t o  determine these  charac te r i s -  t i c  parameters from a s e t  of s o i l  
5 r e f l e c t i v i t y  and moisture data .  Hence, 
surface  s o i l  moisture contents  could be 
measured by observing t h e  s o i l  s p e c t r a l  ! 
k r e f l e c t i v i t y .  The re la t ionsh ips  drawn 
r from the  model were supported by the  d a t a  
of bare s o i l  samples i n  l abora to r i e s .  The 1" model demonstrated the  p o t e n t i a l  of 
t 
remote sensing f o r  es t imat ion of s o i l  
n moisture from r e a d i l y  ava i l ab le  remotely- ' sensed data .  I' 
t 
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